The electronic structure, Fermi surface and elastic properties of the iso-structural and isoelectronic LaSn 3 and YSn 3 intermetallic compounds are studied under pressure within the framework of density functional theory including spin-orbit coupling. The LaSn 3 Fermi surface consists of two sheets, of which the second is very complex. Under pressure a third sheet appears around compression V /V 0 = 0.94, while a small topology change in the second sheet is seen at compression V /V 0 = 0.90. This may be in accordance with the anomalous behaviour in the superconducting transition temperature observed in LaSn 3 , which has been suggested to reflect a Fermi surface topological transition, along with a non-monotonic pressure dependence of the density of states at the Fermi level. The same behavior is not observed in YSn 3 , the Fermi surface of which already includes three sheets at ambient conditions, and the topology remains unchanged under pressure.
convergence, the wave functions in the interstitial region were expanded using plane waves with a cutoff of R M T K max = 9, where K max is the plane wave cut-off, and R M T is the smallest of all atomic sphere radii. The charge density was Fourier expanded up to G max =18 (a.u.) −1 .
The maximum ℓ value for the wave function expansion inside the atomic spheres was confined to ℓ max = 10. Convergence tests were carried out using higher G max and R M T K max values, giving no significant changes in the calculated properties. The muffin-tin radii were chosen as 2.75 a.u. for both La and Y and 2.83 a.u. for Sn. A ( 32 × 32 × 32 ) Monkhorstpack 24 k-point mesh was used resulting in 396 k-points in the irreducible part of the Brillouin zone. The self-consistent calculations were considered to be converged when the total energy of the system was stable within 10 −6 Ry. The Birch-Murnaghan equation of states 25 was used to fit the total energy as a function of unit cell volume to obtain the equilibrium lattice constants and bulk moduli for the investigated systems. For the Fermi surfaces of RSn 3 a ( 64 × 64 × 64 ) mesh was used to ensure accurate determination of the Fermi level and smooth interpolation of the bands crossing the Fermi level. The three dimensional (3D) Fermi surface plots were generated with the help of the Xcrysden molecular structure visualization program.
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The elastic constants have been calculated within the total-energy method, where the unit cell is subjected to a number of small amplitude strains along several directions. The elastic constants of solids provide links between the mechanical and dynamical properties of the crystals. In particular, they provide information on the stability and stiffness of materials.
It is well known that a cubic crystal has only three independent elastic constants 27-29 C 11 , arithmetic mean of the Reuss 32 and Voigt 33 approximations), Young's modulus E, and the Poisson's ratio σ by using stardard relations. 34 Furthermore, the Debye temperature may be obtained in terms of the mean sound velocity v m :
where h, k B and N A are Planck's, Boltzmann's constants, and Avogadro's number, respectively. ρ is the mass density, M the molecular weight, and n the number of atoms in the unit cell. The mean sound velocity is defined as:
where v l and v t are the longitudinal and transverse sound velocities, which may be obtained from the shear modulus G H and bulk modulus B as:
and
III. RESULT AND DISCUSSION

A. Ground state properties
The RSn 3 compounds crystallize in the Cu 3 Au type structure with space group P m3m
(No. 221). The calculated equilibrium lattice parameters a and zero pressure bulk modulus B are listed in Table I . The results are in good agreement with available experimental data and other calculations. It often occurs that LDA underestimates and GGA overestimates the equillibrium lattice constants, which is also found in the present case, where the LDA value is ∼ 1 % below and the GGA value ∼ 1 % above the experimental value. The somewhat lower bulk modulus obtained with GGA reflects the larger equilibrium volume in this approximation. In the remainder of this study we report results on the basis of the LDA.
B.
Elastic constants and mechanical properties
The calculated elastic constants (C 11 , C 12 and C 44 ) at ambient pressure for LaSn 3 and
YSn 3 are presented in Table II , together with quantities related to the elastic constants. The calculations were performed at the equilibrium lattice constant as calculated with the LDA.
The elastic constants extracted from the experimental phonon dispersion curves 37 Table   II corroborate the ductile nature of LaSn 3 and YSn 3 . The Young's modulus E also reflects the ductility. The larger the value of E, the stiffer is the material, and as the covalent nature of the compounds increases E also increases. Another important parameter describing the ductile nature of solids is the Poisson's ratio σ (see Table II ), which is calculated using the formula given in Ref. 34 . For ductile metallic materials σ is typically around 0.33. 41 So the ductility of these compounds is confirmed by the calculated values of σ reported in Table   II . The anisotropy A is defined as the ratio between C 44 and (C 11 − C 12 )/2, which becomes unity for an isotropic system. According to this definition, LaSn 3 and YSn 3 are elastically anisotropic.
The elastic constants and bulk modulus increase monotonously under compression, fulfilling the mechanical stability criteria also at higher pressures. This is illustrated in the inset of The narrow bands around 1.5-2 eV above the Fermi level (see Fig. 1(a) ) in LaSn 3 are the La -4f bands. These unocupied La -4f bands overlap with the La -5d bands, with some influence on the energy band structure in the vicinity of the Fermi energy. This is illustrated with the density of states, which is shown in Fig. 3 , for both LaSn 3 and YSn 3 .
In both compounds, the dominating character around the Fermi level is from Sn 5p, with appreciable admixture of Y 4d or La 5d. But for LaSn 3 the tail of the 4f (blue line) in In Table III , is a very complex surface, which we discuss in detail for LaSn 3 below. In comparison between the two compounds, a small hole pocket is seen around the X-point in Fig. 5(b) , which is absent in Fig. 5(d) , which reflects the difference in band structure at X as discussed in the previous section. Finally, the third surface of YSn 3 is a small electron part close to the X-point. In 
IV. CONCLUSION
An ab initio study of the intermetallic compounds LaSn 3 and YSn 3 was performed within the local density approximation. The structural, electronic, elastic, and mechanical properties as well as the Fermi surfaces were studied, including pressure effects. These compounds are ductile in nature and their Cu 3 Au crystal structure is stable even at high pressure. The elastic constants and the bulk modulus increase monotonically with pressure. The electron pocket at M and the hole pocket at X increases under pressure. 
